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Electron tube cathode. 
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Abstract 



An electron lube ca»od. »Nch comprises, in order, ■ base (11) conMnlno r*M I as £ n* jJH-«jndW» r cttMng • 

characteristics especially during operation at a high current density, such as not less than 2A /cm<2>. 
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[8*a°i am 

flIIEte S »S2I I^AIOfl* £Alff BBS. 

SI2£te ft ^AloHAH Ol^OIIIte a»3S S^S S**& M2*ea*£| =£S A|g Al^jlf S#H|# £A|ff * 

«£. ■ 

fll3Ete #2H°| S»SS S^£) £AISh BHE. 



[»S2| & Ail eh «9] 

s srae tvs sysa sou Aissite a ass s^si jh&oii a» 3301a. 

HI3£te OIISSB gjg^ ^S] SIISH ^ae4-54-17S0B ate bh^ ^8 TV# MSJSSOIU »#a(HI Al§g2 

ate anas m^m £Aie eh on sich ah (ds aiaistsu, ammonia) s°i *sa 019 sssft 

^£S0| UfflS Ol^OUIte bllOl^, (2)te UBm §££ ^39 *£|S. (5)te 01 WI0|£(1)2| #H0|| E|sf£|H, 

3oie uims s&sns, uttdi ^§g§ sEfe IhI sasfe g^iai ^ ^asdos ?as°s mm, 
o.i-2oss%°j tist s°j s§# ^»S(12)» a»ff a» &A>fias, (3)s unoi^(i)moii tiH xie 
§i6i£AH, ;>fsoii °ishah ^pi sa> aw g^s(5)s¥e aaa« a#Ai3it soick 

asoii, oia soi a»as m^oii aoiAH wioi^djssi a»sw sas(5)°i mat £> h aoii chshah 'aaata. 
a« his, ^s^m, 3a e^aif, ±§nr°i a& ±&msi bi-ejoi si saws* sa»oi eat^s bsc* 
. oi s^sijs mi 01^(1 )^oii ^aaioison °ish ° fc sog m°i ^jhs esshi, n° sasasi as wpiss son si a 

(3) CHI £|6HA| OlttH, WEI S^£| e&ag B31SI &5tS-£ WaCK 3?, »3*£l SW 3^ 

^assj sssjoi bexiisi gas &e^ vgas ^ssfe aoii °ish, m\MV&w'itiM 

6(11)31- &3S(12)»2| g&gS Ol^OUIte a » g!S(5)B HISfSHQ 21*= 3S0ICK 

01 ftgSf S§0|| SiCHAH , g^dl tf$S£| DS3I- SOI EhSSm ate 20IQ. ^, WIOI^(1)gO|| # 

s@ ofnmg g°i »aa n^te tjtKHi 5ioH a»ai ^»s(n)3f mioi^(D°i oismoi 

thaaai' wsea. omeei, »9t£i ttassAH &ha ws(Bao)oia as(u,(2)±ij& aoi .^sm 

te xoia. 

BaO+ l/2Si = Ba + l/2Ba,Si0 4 
BaO+Mg=Ba+MgO 

OIS2I aS2| tHIO|±(1)&0ll II *t »3JS| IW ^»S(11)2| SSEIOI ^afi9°| 

S3 oi a» sta^j gois^i 3D. a» g^Ah eisoii sis# s^^aeoi s»gxi &s s^oii aoiAH 

700-800-C°| S5f gEOIIAH 0.5~0.8//aif°| 3W^£ SSfOl'^feSm, a If &Af gl!#§0|| s|£^ =^ dhSSOl S» 



(1) 
(2) 



S a?O0 aiCHA! 1.32-2.M//OT2I a#HE S*OI 80. BB.HSS *StS 833 an »M fcB|8 4318 

§°i as Basi ™<hi 2ie»2£. H£W *»eoi s»sn as 3*o)fe :nan s?oi iae «&e as 
Ba oj -301 a own sot s*w*e a#«£* *o. tf?ia asAioii gas* ¥««ssai se-^oiai •aioi 
life tf»amma(iioo>om utstiBiaiois ceasia)^ mioi±(D£i uhsi aaan aau uooi^oa an a* s 

S*(5)3 Si^£5 031 (1H » (2H°I &80I OIB S2>8S3 91 ftiae-SI * 

e1 XUOIEIOI 38) Ba°l 530I SSSH Ol^OiXI XI 8*feQ. an 88S50I S|£W 3* ^SOI SBSte 3 
tf» £L>S(SqA)B OAS SHAH iSS8F3, S3 S^AISI M0I^(1)j» S» »A* §SS(5)°I 3IS01IAife H0|±(1) 

us. ^ oisoh s ±vmsso.w aoi esaiAi ±32| S*f §&2| ^soi 

asaa. s^aasi ±as2i s*fe wioi^Dsi uaisoii axil sass saisra SJ¥fe &\ ^isoii smea. 

l/2Sc,0 3 +3/2Mg = Sc + 3/2MrO (3) 

(3)*n voi emmw ssb s*a*2i ±as2i hoi±(O0 Efe mioi-d)°j utasi an a^noo aae *?i 

(4)4* SOI MoHSfe J 4§§ as Ba°i S30I JWttSU, SM# 3^ ^2*301 S»£W as 

g?aa aas asssioi ^ffesi^i earn n&iaii 21a. 

l/2Ba,SiO, + 4/3Sc=Ba + l/2Si +-2/3Sc,O s ; -. " W 

= mS\ 4:S52-91358SWIfe 2I2I3 SCHSrfe W,Mo §2| Hg§ 3^J» Mo.AI.SI.Zr §3 £S 

aie t^sife Nise°s oi¥owfe huoi^oiiai an sasoi mstsfe soil ni-w, ni-mo ersss as 

otfe (direct-heated type)°l 3I£0I JHAI30I SICK 

s S3H5M a^2-75i28soite ma wioi± g^a^oii u\mm saate i^ai £#9 ^assoi §392, 
oi '^ssoiife >.2}g* s^moi, usi wioi^ ^»s* moioii oiais. si gsj oi-ae,^ ig 

oi9 itoi anas s^m saoi/dt sis# 3^ ^»&oi as Ba3 ses 3Htf ame. as Ba°i ^Efe 
wioi^si li^s^ «s»isi xHioiaol a/* oi^°i na# s^oiiaisi e^si^i ^1 

s *noy u&yi 34011 °ao\m= as^ ^« s:hss ^52-913582011 :hais ^i#oiia^ wioi^ naioii a#s s= 
^ii»oi 3 ass oisaoi an tii£S¥9 sans aaAi^ib ^ s^ssi eaaei hioi^si aesa 
s Ni-w, Ni-Mo ssi assa wioi^oii as»t 51011 sishai JHaefe ^a# ^e s^s 3^6Mi ^ ^ 

a. S^HSS SS2-75128S0||AHfe HflOI^SI S^SS S^B E& S£l«aSQ «S«|OI ^S 3*0IH 

s! 4h» H^ss aaste safe ^3 gicn uaw se s^g ^fes^i !■• ^ 

g ^«o|| 3joh xH^g g^S ?2§0| LISS 0l¥OiXI3, Si,Mg,W,Zr,Alg°l ^!01E 13 0|£8 S»8te S^S 

d3) I m^sn, ^!oie uiss saat a^ai s^si tf»s(iD* sioi 

o.oi-25gs %2i sim# ^ ^ass-saafe an »ai sass saafc ^sss soi 

s aaot 2ioiAHfe mioi^§°i mm ^mo\ wioi^oy §ae s^soi Ba°i ssoii Pioiea saioii. ^iisoiiah 

01 S^SOI eh § SHAH S2.VSSI ^3H S^fi ^fe Sl£# 2^ ^^<HI£ 3I«»SS. 481 2/-0|^2| 23^ ^E S 

sum/hsi 4§ ^aoi en sMi s^mfe 201 a. 

aSOII S ttSSI 1AIAI0US HI1E0II CQEIAH flgeD. ESOII SIOIAH, (13)8 WI0I^(1)£1 ^BOII MSB, OlllSei 




W,Mo°J ^0\S, 1g OI&S SBSfe (5)b Ol 3^©(13)&0II II ^92, 3CHE bhSS SS3HH, 3 ^Oll ±£ 

9S SEb »$S SS§fe M# ?SS2S 0.01~25g|*%£l &3 ±2fS, OIMS 

ssi fiis# &aea a»»b aw gm ssisoiq. 

□soil, oia aoi awsg s^oii sichah mioi^osa g^s(i3)°i &boii chshah ag»a. an ^ 

°l Si.MgM SftSlfc Ni B)IO|A(1)8 G£|M(2)0H Ol §^ mi0|±¥S 0jl€SE S»8 S*f S«UI(HI dH 

XI SHI, 10- 5 ~10-.TorrgS=°| £?PlgO||AI m a»H2£ gSfShb 330m. n*. Ol HiOI£¥* OIISM 
3 4=4: S?PlgOilAH 800-1100*0 Oil AH ^SxHEIS SHie*, 0I21S 4^1 3^S(13)U¥ SEb SB Oil 5f58fte tf^ §°| 
Sell SE 0ie^S(13)S ±2 SEb IH2§a SEb WI0|£(1)S2£2| AI3I3I flBOICK 0121 «g 

s^sd3)oi i^a unoi^&oii saia- Dianas awgm ii§(5)i msf s^shb soiq. X-112E 
b oi2i- as ss2s sse* e suss ^aishah oi^cnxib a»as s#°i wsas sasaoii s^sm, 
musi dpi g§§ t^ah eae aw a/crfai saoiiAH satAias hmsj ^s^^s saionst aimeH 

AH £AI& 330ICK OPIOIIAH, S^S(13)H£AHb sfSpJi 0.2y m2| W^S 44; S^ISOHAI 1000tO||AH ?}fl 

xH£is tfAiaaa. s, aw e§«(5)sAHb mis* 91 an *jaioii si saiona mm &w 3gs**°i ia§§ 

SBSfe 8^S| 3^ tt»»(11)S At3»8lCK 01 X||2E0)|AH 3*f& tit& BOI. * £A|0||°| §£H01|£| 20)1 
bloH 4=g§°l &AI- XH8PI- aflSMI £0|Ch 

0121- aoi, S itSS ^AloHAH OI^CHXIb aWSS s^£| ¥4et ^££1 §!2i£ DSjII- HOI I1BISD. S 

3^@(13)S af^lPI- SfS §2£ S^aCH 2J°H£, S^AIOII SiCHAH g^S(13)S BI0|^(1)2| Ni£| S § SJW #OII 

□} sasm, oi Ni°i aseiw s^iib mioi^ojai ^aoiiAH aw ^a[ §i§(5)*£g kasa wioi^d) 
#2i " eaflifc' §"^#(i3)°i " sifs " ^xiaoi- ^s^(i)",(2)oii raaAV3fSJ~Ba» seeci.' axoo ¥?mo\, e 
^S(i3)2j wfe dm°i (5)&|j» sroi aw ^af ^as(5)°i s-aoii °ie Ba°i s^oiie ^ioi&q. 

2BaO+l/3W=Ba+]/3Ba s WO, (5) 

se, wb wioi^(DS2i mmim si.Mgfias t>s!soi ^xief, mioi^(D°i hi aw* si ni a anion ^ssm sj°h 
s, aw sj-ai- eis(5)m°i &m ±?}m2\°i ysoi uim^i soia^ii aoiua,. gas ^sn°i s^b ^b sc°i 
oiie 3ioiecj. 

se, oiioig 5)®£i mioi^ sa s aoi &§fonAH°i w°i mss 21 s^i sus sai-^ sihk aoi 
ys?°£ ch^ e^§f?ii tf^sm aib 51 wjata. ^, wb ;n xheiai si s^aioii ni a»sss ch^ 3 
as^i tf^sm s!°2s, Ni mioiigsi gjw 37119 mtmt: »axnsi si,Mg°] «a sab ^wssah ws°i ^oie 
aa^ ^ouib aoiQ. 

3^S(13)0| W2J S^S OflSAH flgSfaUB, S^#(13)S W SEb Mo£| 2jOHS= 1S OI^S SSSte 330I fcl^^'SfD. 

a oi^b Mob waasE sa^oi sme w£f &a\& ^ss smu, ois^iis ni» surss §ssf°^ 
Biioiisi ;hgxHdi§ SEb gzrson Ni Ejwuts it^aoi eaet mi-moss sssm, wsi o^^h 

XI 2! 2l^F S01W7I CH^Oia. 

^31 S^«(13)H^AHb U1I0|£(1)S2| «a«|2| ?^0|| 2IS8HIS}. W.Mo S°J SjCHS 1S°J S^S ^^§F2 5a. SE 
, #D\ 3^S(13)S W,Mo°l 2ICHSE 1f 0|^2| S^0|| Nf ,Pt, Ir.Rh #S ¥^h§fe 2£ J[^o\Q . 

SE, ^3| 3^S(13)2| ^J)IPf 2.0g mOIShSJ SOI d^^SHl, ^S| 0.8y mOIShOIS HaW 81 £ SSKHIA|2| 

Sf^OI SXHom. 0I5S ^S(13)£J ¥2HPf 2.0g m OI^OIIAlb dllO|^(1)S°l »S! §l^£| aW ^Af S^S(5)S2J 

Sf^OI Ol 3^S(13)0II X-HCH3CH »a a^OII 2|& 8aS30l ¥a?8PI DUSOia. 

SE S|MW #8f££Alb Sq0 3 , YA SEb ftfg^SI e&MO| ^XHSUJI, 3 SSUIE 0.01~9§i?%0||AH 113 fiW 

ff S2PF gCHSQ. 



e^goi !3S wioi^fe ass £b sspisohai sin se^ soo~ iioo'coiiah ^sxhej» UMt>\s= 201 
ma. o°°nxiaioii °ish d3)s ^ wioi^(i)°i ni eja&oii ssmsn aio^fe aoi :>^8wi an, mi 
oi±(i)§2i s£°i s» aw sh§(5)£°i in*s aiaswi sn* 4> bp. 

SSfllSAHfe Si.Mg.W.Zr.AI SSI 3CHE 1f§ OI&S A*S8Uie. Si,Mg£l 30IE IS OI^S S»8Hs SSOII saw g 

xima. 

ff BT38 ^AISHAl 0|*O|Xlte SBBS S^S TV§ S£fSS0IU ftgBOII 3t*8Hieh ¥MS TV 5Efe CHi TV 
5°| SEJSaOfl 3SSHAH S*8fe 2011 SJoHAH, H?IE<»« 4» SICK *3I . moidlS TV§ SEISES! 

nmsimi sssfa. se. a^saiioi sues nan iJEsi 3 sat soil 21 sh. ^ an £is £3S s 

aieas ^1 sh ^s§ife 2011 2jsn saisaE n^ssi «s>£2§ a eat 4 sick 

S ttSS 0|# t»» 301, 30IE 1SS| SS8HAI OI¥OIIIfe WlOI^Oil i^H Eb 8£l«0!°l 301 

E 1§0I#°I SSMb S^S^ S28H3, 01 S^S&OII 30IE HfS^ SffSte 8^£l tf»SS 4 

sh! sioi o.oi-25S^%°i sis# timmm sesfe aw sa> ssiss ni^a^Aiases, sehsi tsas § 
^oiiAHfe 3§oi sewae 2;/* oi&si nan ms. 33s ^swi am. saiou-ib se^as n?iE, nas°j 
msis^s *Jesib mum ^feo. 



3?9 1. *S»0| LlilsL 0|¥0Uin, Si,Mg,W.Zr,AI 5°l 3CHS 1S2| S3 XII* 0|¥O1Xlb tt||0l±(1), 

Bfl0|i(1)2| aeoil S«£IH, W,Mo SSI 3CHE IS 0I4TS SBSfe 3^S(13). 4^1 e^S(13)#(H 11^2, 

301s tuss a»»fe a^ai sn s^n tfasoos aw o.oi-25Sg»si usn ttstes ssst 

b s» aw Mism sssft a»^s s^. 

3. ^s^°i b?i ntwi sichah, i^§§ aaet mioi^b asg £b ^ s^ipi sob ah sin 
800-1 100 ic oil /h Pha sisis ^Aisfb s»as s-- 
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